I. INTRODUCTION
A ccording to Haveman and Sexton (2008) , at least 20 states now have some sort of limitation on the rate at which property tax assessments are allowed to grow over time.
1 Michigan's assessment growth cap was part of Proposal A, a sweeping education fi nance reform that was approved by referendum in 1994.
2 Proposal A included major changes to many aspects of the public fi nances in Michigan. In this article, however, we are primarily concerned with the assessment growth cap. Prior to the passage of Proposal A, property taxes were based on the "state equalized value" of a property (SEV).
3 After 1994, the growth of residential property values for tax purposes was limited to the lesser of the general rate of infl ation (as measured by the national Consumer Price Index) or 5 percent, regardless of the actual increase in SEV. 4 Thus, over time, the taxable value (TV) of a property could fall well below the SEV. However, Proposal A also specifi es that the taxable value of a property is returned to the current market-based SEV when the property is sold.
5 Therefore, in areas with signifi cant increases in property values, the effective property tax rates facing long-time property owners have decreased, relative to those of more recent purchasers of property.
Our objective is to determine the extent to which the taxable value cap has redistributed tax payments across economic and demographic groups. We examine the distributional consequences of the taxable value cap, using detailed data on property tax payments and housing values, obtained through a survey taken in the winter of 2008.
In the next section, we briefl y describe property tax policy in Michigan. In Section III, we review earlier research regarding property value assessment growth limits. The empirical strategy for measuring the determinants of tax payments is described in Section IV. In Section V, we describe the data and discuss some additional econometric issues. The estimation results are presented in Section VI, and Section VII is a brief conclusion.
II. THE PROPERTY TAX IN MICHIGAN
Prior to 1994, property taxation in Michigan had two key characteristics. First, public schools were fi nanced almost exclusively through local property taxes. Since there was wide variation among school districts in the value of taxable property per student, this decentralized fi scal system led to extreme differences among school districts in expenditure per student. Second, the overall level of property taxation was well above the national average. 6 These features were the source of considerable dissatisfaction among 3 The SEV is 50 percent of the assessed market value of the property. Each year, the assessor in each jurisdiction in Michigan determines the SEV of each property in the jurisdiction, as of December 31 of the previous year. 4 The 5 percent limitation has not had any practical effect, since the general infl ation rate has been lower than 5 percent throughout this entire period. 5 This "pop up" also occurs in the case of a property transfer that does not involve an explicit sale of the property. For example, property ownership may be transferred from one family member to another, but the tax benefi ts cannot be transferred to the new owner. 6 Data from the U.S. Census Bureau for state and local government fi nances are available online at http:// www.census.gov/govs/www/estimate.html. Before Proposal A, property taxes typically accounted for about 41 percent of state and local tax revenues in Michigan. This was well above the national average of about 30 percent. After Proposal A, property taxes have accounted for about 38 percent of Michigan revenues, which is closer to the national average, which remains around 30 percent. Michigan's property taxes remained above the national average when measured on a per-capita basis, but the difference between Michigan and the U.S. average was reduced. However, it should also be noted that, throughout voters, and they led to a long series of reform measures. These policies are discussed in detail in Feldman, Courant, and Drake (2003) . Along with the taxable value cap, Proposal A also introduced a distinction between "homestead property" and "non-homestead property," where the homestead is defi ned as the homeowner's principal residence. For homestead property, Proposal A imposed a maximum on the statutory property tax millage rate 7 that local school districts could use for public school operating expenses. This is known as the "homestead exemption," since it does not apply to non-homestead property. As a result of the homestead exemption, average statutory millage rates were reduced by about one-third. 8 The state government then added a 6-mill "state education tax," and increased sales taxes and cigarette taxes to provide for the fi nancing of elementary and secondary public education. 9 In Table 1 , we present statewide average statutory property tax millage rates from 1990 through 2008. Over this period, the only major shift in average statutory millages occurred in 1994 with the passage of Proposal A. However, the averages reported in Table 1 should not obscure the fact that there is substantial variation. As mentioned above, statutory property tax rates vary a great deal from one jurisdiction to another (both before and after Proposal A). Also, as a result of the taxable value cap, Proposal A led to within-jurisdiction differences in effective property tax rates. These withinjurisdiction differences did not exist before Proposal A.
this period, Michigan also provided an income-based circuit breaker. The circuit breaker, known as the "Homestead Property Tax Credit," operated as a refundable credit in the state's income tax. Thus, if the Homestead Property Tax Credit is netted out, the burden of the property tax in Michigan is reduced. In fact, the Homestead Credit is more generous to senior citizens than to others, and if we combine this with Michigan's generous treatment of pension income which is generally not taxed, elderly Michigan residents have a negative effective rate of income taxation. While the focus of this article is on property taxes themselves, we conduct additional analysis to determine whether taking into account the Homestead Property Tax Credit makes any difference to our core fi ndings. As described later, our fi ndings are robust to this consideration. 7 One mill is defi ned as $1 per $1,000 of taxable value. 8 The homestead exemption effectively equalized the statutory property tax millage rates for local school operating expenses on homestead properties across the state. This reduced the disparities in overall statutory millage rates across jurisdictions, but it did not eliminate them. Substantial differences in overall millage rates remain, as a result of differences in millage rates between homestead and non-homestead properties, and as a result of differences in the millage rates for school capital expenditures, and for municipal governments, county governments, and special districts. 9 Proposal A also put severe restrictions on the ability of local units to increase property taxes on their own.
Thus, the fi nancing of operating expenses for K-12 public education became much more centralized than it had previously been. Also, the funding formulas pushed in the direction of more equal per-student funding for operating expenses, although considerable gaps remain between the highest-and lowest-spending districts. Per-pupil spending increased substantially in many of the poorest districts, as increased state aid outweighed the reduction in property tax revenues. Spending increases were more modest, or even negative, for more affl uent districts. For further discussion of these changes, see Arsen and Plank (2003) and Papke (2008) . See Papke (2005 Papke ( , 2008 for an excellent analysis of the effects of school fi nance reform on educational outcomes. In the area of school capital expenses, local school districts still must rely on their own property taxes. As a result, funding disparities for school capital expenses are much larger than those for operating expenses. For discussion, see Arsen, et al. (2005) .
It is important to note that Proposal A was not the fi rst mechanism for restraining property tax revenues in Michigan. Prior to Proposal A, property tax revenues were already limited by the "Headlee Amendment," which was passed in 1978.
10 While Proposal A limits statutory millage rates and imposes a limit on the growth in taxable values, the Headlee Amendment puts a direct limitation on property tax revenues. The Headlee Amendment restricts property tax revenue growth to the rate of infl ation (with an adjustment for new construction). Any jurisdiction with potential revenue increases exceeding the Headlee limit is required to reduce property tax rates, in order to bring revenues into line with the revenue-growth restriction. This type of tax-rate reduction is known as a "Headlee rollback."
11 Prior to the introduction of the taxable value cap, rapidly rising property values resulted in numerous Headlee rollbacks. 10 The Headlee Amendment is named for its author, Richard H. Headlee. 11 Local residents can choose to exceed the Headlee limitation by referendum, but this occurrence is relatively uncommon. Note that the taxable value cap can interact with Headlee rollbacks. To the extent that the cap puts a jurisdiction under the Headlee limit in a given year, the new Headlee limit is computed from the lower base (Feldman, Courant, and Drake, 2003) .
After Proposal A, however, rollbacks were greatly reduced, both in number and in magnitude. Thus, before Proposal A, the Headlee Amendment provided a mechanism for limiting property tax rates, in a uniform manner across all properties in a jurisdiction. Proposal A effectively instituted a new system for limiting effective property tax rates, but the Proposal A mechanism did not treat all properties in a jurisdiction uniformly. Instead, under Proposal A, the taxable value cap reduced effective tax rates for existing homeowners, but not for new homebuyers.
The Michigan Department of Treasury (2010) provides annual estimates of tax expenditures for all major sources of tax revenue. In the 2010 fi scal year, the estimated revenue loss from the taxable value cap was $3.4 billion, which is second only to the homestead exemption, which produced an estimated revenue loss of $3.52 billion. These two property tax expenditures are estimated to make up more than two-thirds of the total tax expenditures associated with the property tax. The tax expenditure associated with the taxable value cap is suffi ciently large that, if it had been removed, holding total property tax revenues constant, the statewide average statutory tax rate could have been reduced by about 20 percent in 2008 (the year of the survey).
12 In some counties, the average statutory tax rate could have been reduced by more than 40 percent. 13 Thus, tax base erosion has occurred unevenly across the state and across individual properties, and this has led to signifi cant horizontal inequities among property owners.
From 1994 through 2005, average housing values grew faster than the general price level. Thus, for long-time homeowners, on average, taxable value fell further and further below state equalized value until 2005. However, average housing prices in Michigan increased at a rate below the rate of infl ation in 2005. Beginning in 2006, average housing prices began to fall. Because of this reversal in the relationship between the change in housing prices and the change in the overall price level, the gap between taxable value and state equalized value has diminished in recent years.
III. THE LITERATURE ON PROPERTY TAX LIMITATIONS
Early empirical research on property tax limits, including property value assessment growth constraints (such as Dye, McGuire, and McMillen (2005) , Mullins and Joyce (1996) , and Skidmore (1999) ), tended to focus on determining the degree to which these emerging fi scal institutions constrained the growth of property tax revenue. Mikesell and Mullins (2008) examine the determinants of residential tax payments, using household-level data from the Public Use Micro Samples of the 2000 Census of Population and Housing, along with subsequent Annual Community Surveys from the Bureau of the Census, from 2000 through 2006. They fi nd that a range of policies, institutions, and household characteristics are correlated with household tax payments. From the perspective of the present study, it is most important to note that Mikesell and Mullins fi nd that tenure in a home is negatively correlated with tax payments as a proportion of income.
In addition to reducing tax revenues and creating horizontal inequities, the taxable value cap could create a "lock-in effect." In the words of Dye, McMillen, and Merriman (2006) , the tax cap "may discourage mobility, since the expanded exemption is lost when real estate is sold, and, thus, may decrease the effi ciency of the residential real estate market." Several studies examine the effect of property tax caps on household mobility. Wasi and White (2005) examine the potential lock-in effect for housing choice from California's Proposition 13 (enacted in 1978), using data from 1970 to 2000. They fi nd a signifi cant effect: the average tenure length of California homeowners increased by 0.66 years, or 6 percent, relative to homeowners in Texas and Florida, which were chosen as comparison states. The increase was as high as two or three years in places like San Francisco and San Jose, where long-time homeowners received the largest tax reductions from the assessment growth limit. Ferreira (2004) also examines residential mobility in California after Proposition 13, but he focuses on the two amendments that allow for transferability of the implicit tax benefi ts to a new home for heads of household aged 55 or older. Ferreira fi nds that mobility for the 55-year-old group is about 25 percent higher than mobility for the 54-year-old group. 14 To our knowledge, previous studies have not explicitly examined the degree to which assessment growth caps have altered tax payments across economic and demographic 14 Nagy (1997) also examines the change in household mobility after California's Proposition 13, using the Annual Housing Surveys from 1975 Surveys from , 1978 Surveys from , and 1982 . He fi nds evidence of a decline in mobility, but the decline is not signifi cantly different from similar declines in other parts of the country. For other recent work on the consequences of property value assessment growth limits, see Anderson and McGuire (2007 groups. Since length of tenure in a home depends on income, age, and other demographic characteristics, an assessment growth cap may redistribute property tax payments across economic and demographic groups. The primary motivation for this article is to increase our understanding of this redistribution of property tax payments. A potentially confounding issue for our analysis is that assessment growth caps may have an effect on property values. In other words, the differences in tax payments associated with the taxable value cap may be capitalized into home values, thus altering effective property tax rates. Indeed, Guilfoyle (1998) fi nds that a portion of the initial tax benefi ts of Michigan's Proposal A was capitalized into home values. 15 However, it should be noted that Guilfoyle's analysis deals with the period immediately before and after enactment of Proposal A, during which virtually all Michigan homeowners saw substantial decreases in property taxes.
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The effect of the taxable value cap on property values is indeterminate, because (all else equal) it leads to higher property taxes for some, and lower taxes for others. For homebuyers who expect to remain in their homes for many years to come, and who expect home values to rise more rapidly than the Consumer Price Index, the taxable value cap may represent a potential long-run benefi t. 17 For homeowners in this situation, lower future tax payments for the duration of tenure in the home may lead to higher willingness to pay. However, for those who expect to move from one home to a different home in the state in the near future, the taxable value growth cap can impose higher effective property tax rates. These homebuyers may have reduced willingness to pay for a home, as a result of the taxable value growth cap. In addition, if mobility is reduced because of the taxable value growth cap, fewer homes may be available on the market, and this may lead to higher housing prices, all else equal. 18 Further, because of the Headlee Amendment (the property tax revenue growth limit), average tax burdens 15 In addition to Guilfoyle (1998) , see Oates (1969) , Wales and Wiens (1974) , King (1977) , Reinhard (1981) , Richardson and Thalheimer (1981) , Rosen (1982) , and Palmon and Smith (1998) for excellent discussions of the property tax capitalization issue. 16 Guilfoyle identifi es the parameters of his model using the large variation in the relative size of the tax reductions brought about by Proposal A. 17 Home values have fallen recently. As long as taxable value is less than state equalized value, taxable value is allowed by law to increase by the rate of infl ation, even when state equalized value is declining. Thus, in the last few years, many Michigan homeowners have experienced the odd combination of falling home values and rising property tax bills. However, for properties where state equalized value no longer exceeds taxable value, the taxable value will fall with state equalized value. This can occur for long-time homeowners if the drop in value is suffi ciently large (as in the case of one of the authors of this article). It can also occur for homeowners who bought a home at or after the peak of prices in the middle of the fi rst decade of the 21 st century (as in the case of another of the authors of this article). In the public discussion leading up to Proposal A, little or no attention was focused on the possibility that home values could ever see a widespread decline. Recently, the combination of falling property values and rising tax payments has been the cause of much public outcry. In response, state legislators have considered proposals to prevent increases in property tax payments in an environment of falling home values. In the recent public debate, relatively little attention has been given to the fact that many of the affected homeowners have received substantial tax reductions from the taxable value cap over the years. 18 It is also possible that the reduced number of homes on the market could be offset by a reduction in the number of buyers.
in any given community might not have been substantially different than they currently are, even if the taxable value cap had never been imposed.
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A general framework for evaluating the effects of property taxes on property values was set out by Yinger (1982) and Yinger, et al. (1988) . Based on this earlier work, we defi ne a capitalization equation, which is derived from a utility maximization model:
Equation (1) shows that the value of a home, V, is equal to the net present value of the stream of rental services it generates, R, minus the net present value of the stream of tax payments, TP, where i is the real discount rate and N is the useful life of the home. The annual rental price of a property, R, is a function of the characteristics of the property and community; we assume that these characteristics are constant over time. Finally, β is a parameter ranging between 0-1, which defi nes the degree to which the stream of tax payments is capitalized into the value of a property.
Evaluation of the taxable value cap requires a modifi cation of (1), because TP depends on the general rate of increase (or decrease) in property values, the date of purchase, and the length of time the owner plans to own the property. With these modifi cations, we have calculated the present value of a home (V) in the Headlee environment and in the Proposal A environment. We assume that the life of a home (N) is 40 years, and the discount rate (i) is 0.05. The tax payment under the Headlee regime is assumed to be a constant proportion of the rental value. 20 We further assume that under Proposal A, when the property is sold or transferred, the tax payments increase by 1.43 percent times the number of years of ownership (as per our estimates), and we assume that the average length of tenure in the home is 16 years (as per our survey data). Finally, we assume that the capitalization rate (β) is 1, so that our calculations should be seen as an upper bound.
Our calculations (the details of which are available on request) suggest that property values are not very sensitive to these assumptions, and that property values are very similar under the two scenarios. Generally, the effect of the changing property tax environment on property values is ambiguous: It depends on expectations about future home prices, the rate of infl ation, and home tenure length. Given the data from the survey and the Michigan experience, these initial explorations suggest that the taxable value cap probably has not altered home values in a substantial way. 19 The Headlee revenue growth limitation requires rate rollbacks whenever revenue growth exceeds the rate of infl ation plus new construction. In the absence of the taxable value cap, Michigan communities would have experienced more rate rollbacks, which would have been uniform across all homeowners in a jurisdiction. With the taxable value cap, long-time owners emerge with lower effective property tax rates, at the expense of higher effective rates for newer homeowners. 20 We also considered a scenario in which millages increase over time due to referenda. Specifi cally, voters may approve a Headlee override (as previously discussed) or they may approve a millage increase for other purposes. As of 2008, these extra voted millages were 37 percent of standard millages, on average. This alternative scenario yielded very similar capitalization rates.
IV. EFFECTIVE TAX RATES AND TAX PAYMENTS
As previously discussed, prior to the passage of Michigan's assessment growth limit in 1994, the taxable value for each property was its state equalized value (SEV), where the SEV is equal to one-half of the assessed market value. 21 From 1995 on, the growth of taxable value for any property that is not sold during the period cannot exceed the rate of infl ation, as measured by the national Consumer Price Index. If a property is sold, the taxable value returns to SEV. Thus, the effective property tax rate for homestead i (EFFECTIVE RATE i ) is given by
Equation (2) indicates that the effective property tax rate for homestead i depends on the tax payment (TP i ) and the market value of the home (V i ), which in turn depend on community characteristics (C i ) 22 and the homeowner's length of tenure in the home (T i ). 23 As long as housing values rise at a rate faster than infl ation, long-time homeowners will enjoy a tax benefi t over new homeowners, and the magnitude of the benefi t will increase over time.
This discussion illustrates the way in which differences in property tax payments and effective tax rates can emerge as a result of the interaction between changing home prices and the taxable value cap. In the next two sections, we present our empirical analysis of the property tax differentials that have emerged as a result of the taxable value cap.
21 If the assessment is correct, then the SEV is equal to one-half of the true market value. Of course, assessments are not necessarily completely accurate. If a taxpayer believes that his/her property has been overassessed, the taxpayer can appeal, and these appeals are sometimes successful in reducing the assessment. On the other hand, some taxpayers may not be able to detect an inaccurate assessment, because of lack of information about market conditions, or they may be deterred by the transactions costs associated with the appeals process. In addition, taxpayers who believe their properties have been under-assessed do not typically appeal. 22 There may be variations in community characteristics within a given jurisdiction. Because of data limitations, we abstract from these variations, and assume that everyone within a given jurisdiction has the same community characteristics. 23 The tax payment portion of (2) for homestead i (TP i ) is found by multiplying the taxable value of the property by the statutory tax rate. The taxable value of a property depends on (a) the value of that property at the time the property was last purchased, (b) the rate of infl ation (as measured by the national CPI) over the period of ownership, and (c) the length of time the property has been owned since passage of Proposal A (T i ). The statutory tax rate depends on the specifi c economic and demographic characteristics of the community in which the respondent lives. Therefore, the tax payment for homestead i depends on (a) the value of the home at the time of last purchase, (b) the rate of infl ation over the period of ownership, (c) the length of time the homeowner has owned the home since Proposal A (T i ), and (d) the set of community-specifi c characteristics (C i ) that determine statutory tax rates. In our analysis, the variable T i is truncated to a maximum, given by the number of years since the enactment of Proposal A. Since Proposal A was enacted in 1994 and our data are from 2007, the maximum value for T i is 13.
V. DATA AND ECONOMETRIC ISSUES
In order to conduct this analysis, we must match information on homeowner economic and demographic characteristics with the characteristics of the communities in which they live. To accomplish this, we added several questions about property tax payments and home values to the State of the State Survey for winter 2008. 24 The questions regarding 2007 property tax payments and home values were modeled after similar questions in the 2000 Census of Population and Housing.
This survey resulted in completed interviews with 1012 Michigan adults. However, 230 of the survey respondents were not homeowners. An additional 291 respondents failed to answer some of the questions needed for our regression analysis, including one or more of the questions on property taxes, home values, years of ownership, or other important variables. Finally, an additional 37 respondents were excluded from the analysis because they provided inconsistent information about age and homeownership.
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Summary statistics for the variables used in this analysis are presented in Table 2 , and detailed defi nitions of all variables used in the analysis are shown in Appendix A. Table  2 includes summary statistics for the entire sample, as well as for three sub-groups, based on the rates of population growth for the counties in which the respondents reside. These categories split the full sample roughly into thirds. 26 We expect respondents who live in areas with higher population growth to experience the largest effective tax-rate differentials between long-time homeowners and new homeowners.
From Table 2 , the average effective property tax rate is 27 mills, but there are differences across sub-samples. 27 Respondents in slow-growth areas have an average effective tax rate of about 30 mills, whereas the mean effective tax rate for respondents in high-growth areas is about 25 mills. Note also that slow-growth areas have substantially lower per-capita property values (measured by the WEALTH variable), and that jurisdictions with higher populations are likely to be located in slow-growth counties. 25 For example, if a respondent says that he/she is 30 years old, and that he/she has owned the home for 20 years, this person would have been only 10 years of age at the time of becoming a homeowner. However, we also check for robustness with respect to the decision to exclude these 37 observations. We note that the inclusion of these observations results in similar estimates. In fact, the absolute magnitude of the coeffi cient on years of ownership increases slightly when these 37 observations are included. Thus, the regressions we present are the more conservative estimates. 26 Appendix A provides the detailed defi nitions of counties with slow, medium, and high rates of population growth. Another Appendix (available upon request) lists the counties that fall into these three categories. 27 As expected, the average effective property tax rate (shown in Table 2 ) is somewhat smaller than the average statutory tax rate (shown in Table 1 ). This is consistent with the erosion of the property tax base as a result of the taxable value cap. One possible strategy would be to estimate property tax outcomes as a function of individual and community characteristics, using ordinary least squares for the sample of homeowners who answered all of the relevant survey questions. The basic ordinary least squares regressions are represented by (3) and (4) below. Consider (3)
where EFFECTIVE RATE i is the effective property tax rate, C i is a vector of community and individual characteristics, T i is the length of time that the homeowner i has owned his or her property since the passage of Proposal A, and ε i is the error term. Below, we will refer to the total length of homeownership as CONSECUTIVE YEARS, and we will refer to the number of years of ownership since the passage of Proposal A as CONSECUTIVE YEARS SINCE A.
In (3), the length of homeownership since Proposal A (CONSECUTIVE YEARS SINCE A) enters the regression directly. However, the length of homeownership is determined, in part, by the economic and demographic characteristics of the homeowner. In a further attempt to analyze the underlying determinants of effective property tax rates, we replace T i (on the right-hand side of (3)) with a vector of respondent economic and demographic characteristics. Equation (4) represents our second set of property tax regressions:
where C i is a vector of community and individual characteristics, Z i is a vector of economic and demographic characteristics of the respondent, and γ i is the error term.
In all of the results reported below, these OLS estimates are reported fi rst. However, since so many homeowners failed to answer questions about property taxes and home values, there is potential for sample-selection bias. To correct for possible selection bias, we use the procedure proposed by Heckman (1979) . 28 In this context, before estimating (3) and (4), it is necessary to estimate a fi rst-stage selection regression. The selection equation is represented by:
where Y i indicates whether the respondent provided information on all of the relevant questions, C i is a vector of community and individual characteristics, and X i is a vector of variable(s) that are excluded from the second-stage outcome equations ((3) or (4)). The variable(s) in X are used to predict whether respondents report all of the relevant information. Specifi cally, in the estimates presented, we use educational attainment (EDUCATION showing that educational attainment is a good predictor of whether a respondent reports his or her tax payment and home value. Selection bias is potentially present, although the direction of bias that might be introduced in the context of this analysis is not clear. Generally, we fi nd little evidence of selection bias in the regressions for effective property tax rates. As a result, the OLS coeffi cients are very similar to the coeffi cients that control for selection bias. For thoroughness, we present results for the OLS regressions and for the regressions that address sample-selection bias. In the regressions that correct for sample-selection bias, we estimate the selection and outcome equations jointly by maximum likelihood.
In estimating (3) and (4), whether by OLS or the sample-selection procedure, we control for a range of individual and community characteristics. These include the population of the community (POPULATION), the wealth of the community, measured as per-capita state equalized value (WEALTH), whether the participant lives in the largest city in the state (DETROIT), 30 and whether the participant lives in an urban city, urban township, rural city, or rural township (URBAN CITY, URBAN TOWNSHIP, and RURAL CITY, respectively, with the excluded category being those who live in a rural township). 31 We expect that those living in urban areas and in cities may face higher statutory rates, all else equal, because these jurisdictions have greater taxing authority and may offer a wider range of public services, including services directed at low-income populations. It is interesting to note that 8.2 percent of the residents in our sample live in urban townships, and 13.1 percent live in rural cities (see Table 2 ). Because properties located in mobile-home parks are exempt from the property tax in Michigan, we also include an indicator variable (MOBILE HOME) to control for whether the respondent lives in a mobile-home park.
Before discussing the regression results, there is one remaining estimation issue that requires our attention. The estimation of (3) may potentially be further complicated by interdependence between years of ownership and the effective tax rate. Recall the work of Wasi and White (2005) , which indicated that assessment growth caps in California increased length of tenure in a home, relative to homeowners in states with no assessment growth cap. Thus, causality may run both ways. On the one hand, as long as home values are rising faster than the rate of infl ation, effective tax rates fall every year a homeowner lives in the same home. On the other hand, the taxable value cap provides an incentive for homeowners to remain in their current home. This could potentially lead to a bias in the coeffi cient estimate on the years of homeownership. 30 Detroit's population is less than half as large as it was in the 1950s, but the city still has a large infrastructure to maintain. Because of these and other factors, statutory tax rates in Detroit are exceptionally high. According to the Michigan State Tax Commission, in 2008 the average statutory property tax rate in Detroit was 68.18 mills, whereas the statewide average rate was 38.94 mills. 31 URBAN was defi ned by identifying the community of residence for each survey respondent, and then using the Census Bureau's defi nition of an urbanized area to classify each community. (The precise defi nition is provided in Appendix A.) In Michigan, cities have greater taxing authority and provide a greater array of public services than do townships. It is important to note that, as defi ned by the Census Bureau, a community that is characterized as a city is not necessarily a part of an urbanized area. Thus, a city can be located in either an urbanized area or a rural area. Similarly, townships can be either urban or rural.
To examine the possible endogeneity of years of ownership, we conduct a test of endogeneity, based on the techniques developed by Hausman (1978 Hausman ( , 1983 . The Hausman test requires that we identify at least one variable that determines length of homeownership, but does not directly determine effective tax rates. We identifi ed BLACK and EDUCATION as potential instruments. In column (2) of Appendix C, we report a regression in which the variable CONSECUTIVE YEARS SINCE A is regressed on homeowner economic and demographic characteristics. Recall that CONSECUTIVE YEARS SINCE A is capped at 13 years, because the assessment growth cap was implemented in 1994; thus, in 2007, there was no additional gain from having owned a home for more than 13 years. While BLACK is a signifi cant determinant of CONSECUTIVE YEARS (column (1) of Appendix C), unfortunately neither BLACK nor EDUCATION is close to statistical signifi cance in the regression for CONSECUTIVE YEARS SINCE A. Therefore, BLACK and EDUCATION are not good instruments, and we are not able to examine the endogeneity issue formally. Nevertheless, we believe that our examination of the relationship between CONSECUTIVE YEARS and effective tax rates is useful, in the sense that we use it to link effective tax rates with the economic and demographic characteristics of homeowners. In a further attempt to explore the endogeneity issue, we replaced CONSECUTIVE YEARS SINCE A with the non-capped variable CONSECUTIVE YEARS, and then conducted a Hausman test of endogeneity. We did not fi nd evidence of an endogenous relationship between effective tax rates and CONSECUTIVE YEARS. This lends some credibility to the notion that we are measuring a causal relationship between CONSECUTIVE YEARS SINCE A and effective tax rates. 32 We now turn our attention to the regression results.
VI. EMPIRICAL ANALYSIS
The fi rst set of estimation results is presented in Table 3 . In this table, columns (1) and (2) contain the OLS estimates, and columns (3) and (4) contain the second-stage outcome estimates, corrected for selection bias. The results presented in columns (1) and (3) are from equations that do not distinguish between communities on the basis of their population growth rates. However, communities in Michigan had substantial variation in their rates of population growth during the period under study. These differences could be expected to be associated with different degrees of appreciation in property values. Therefore, in columns (2) and (4) of Table 3 , we present results in which the variable for years of ownership is interacted with indicator variables for low, medium, and high rates of population growth. We focus our discussion on the OLS estimates, since the estimates based on the Heckman correction for sample selection are very similar to the OLS estimates in most cases. 32 Even if we are only capturing correlations, our analysis succeeds in achieving a more modest objective, in that we measure the differences in effective tax rates for (1) homeowners who have lived in the same home for varying lengths of time, and (2) homeowners with different demographic characteristics. These results are interesting, even if they are simply viewed as correlations. We thank an anonymous referee for pointing out the value of this analysis of whether the relationships examined are viewed as causal.
Notes: All regression results are corrected for selection bias and heteroskedasticity. Asterisks denote signifi cance at the 1% (***), 5% (**), and 10% (*) levels. First, we consider the results for the control variables. The coeffi cients on POPULA-TION are positive and statistically signifi cant: All else equal, communities with larger populations have higher effective property tax rates. Also, the variable indicating whether a participant lives in a mobile-home park is highly signifi cant and negative. This is to be expected, since Michigan residents who live in a mobile-home park pay no property taxes on their mobile home.
The coeffi cients on the URBAN CITY indicator variable are also signifi cant, indicating that those living in urban-area cities pay higher effective rates of property tax, all else equal, when compared with the excluded category of rural townships. The coeffi cient estimates indicate that urban city dwellers pay approximately 6.7 mills more than those who reside in rural townships, all else equal. Residents of rural cities pay about 3.9 mills more than those living in rural townships, all else equal, and this relationship is also statistically signifi cant. However, residents of urban townships only pay about 2.2 mills more than those living in rural townships, and this difference is not statistically signifi cant. These results are not unexpected, since cities often provide more services and have greater taxing authority than do townships. Further, many cities in Michigan have experienced population decline. Thus, the costs of maintaining infrastructure and providing services over the same geographic area is spread over fewer households, and this has exerted upward pressure on tax rates in a number of Michigan cities. 33 We have noted that the property tax rates in the city of Detroit are exceptionally high. However, after controlling for other factors (such as POPULATION and the trio of indicator variables, URBAN CITY, URBAN TOWNSHIP, AND RURAL CITY), the coeffi cients on the DETROIT indicator variable are insignifi cant.
The coeffi cient on WEALTH falls well short of statistical signifi cance. On the one hand, all else equal, we might expect individuals who live in communities with greater per-capita wealth to have lower property tax rates, because a larger tax base can generate a given amount of tax revenue with a lower tax rate. On the other hand, the residents of affl uent communities may have strong preferences for some of the public goods that are fi nanced with property taxes. The insignifi cant coeffi cient for WEALTH suggests that these two infl uences may roughly offset each other.
Next, we turn to the effect of CONSECUTIVE YEARS SINCE A on effective tax rates, the estimates for which are shown in columns (1) and (3) of Table 3 . All else equal, effective property tax rates are reduced signifi cantly as the number of years of ownership increases. This result is consistent with the result of Mikesell and Mullins (2008) , who fi nd that tenure in the home is negatively correlated with the percentage of income that goes to property tax payments. 33 Michigan has 275 cities and 1242 townships. From 1990 to 2000, population in Michigan townships grew by 16.9 percent, whereas the population in cities actually declined by 1.2 percent. A number of larger Michigan cities experienced signifi cant declines in population. These include Bay City (with a decrease of 5.4 percent), Detroit (7.5 percent), East Lansing (8.3 percent), Flint (11.2 percent), Lansing (6.8 percent), Saginaw (11.1 percent), Southgate (2.1 percent), and Traverse City (4.8 percent).
Specifi cally, the estimates in column (1) of Table 3 show that homeowners' effective property tax rates are reduced by about 0.39 mills for every year of ownership, relative to a new homeowner, all else equal. (This is a reduction of approximately 1.43 percent per year.) Thus, homeowners who have lived in their home since 1994 (or earlier) face an effective property tax rate that is about 19 percent less than the effective rate faced by new homebuyers, all else equal.
The tax benefi ts for long-time homeowners in communities with different growth rates can be seen in columns (2) and (4) of Table 3 . These results indicate that long-time homeowners in areas with slow population growth experience a much smaller reduction in effective property tax rates than do those in areas with more rapid population growth. The tax rate reductions for long-time homeowners in slow-growth areas are relatively small, and the coeffi cients are less precisely estimated. However, the tax rate reductions in areas with medium and high rates of population growth are statistically signifi cant. For areas with medium and high rates of population growth, the estimates indicate that homeowners' effective tax rates are reduced by about 0.48 mills for every year of ownership. This is a reduction of about 1.8 percent per year, accruing to annual savings of 23 percent for long-time homeowners relative to new homeowners.
In Table 3 , we have seen that the length of homeownership plays an important role in determining effective property tax rates. Beyond that, however, we would also like to know which variables have an infl uence on the length of homeownership. Appendix C contains the results of regressions examining the relationship between the length of tenure in a home and the specifi c socioeconomic characteristics of homeowners. In column (1) of Appendix C, the dependent variable is CONSECUTIVE YEARS (years not capped at 13 years), while the dependent variable in column (2) is CONSECUTIVE YEARS SINCE A (years capped at 13 years). 34 In both columns, we see that the number of years of ownership is not systematically related to living in urban cities, urban townships, rural cities, or rural townships, all else equal. Both columns also reveal that those who live in mobile homes have signifi cantly shorter tenure. However, the results in the two columns differ in some respects. The coeffi cient on BLACK is signifi cant in column (1) of Appendix C, but insignifi cant in column (2). 35 The coeffi cient on AGE is statistically signifi cant in each of the columns, but its magnitude is much smaller in column (2).
The fi ndings in Appendix C provide the basis for our next set of regressions, reported in Table 4 . In these regressions, we replace CONSECUTIVE YEARS SINCE A with socioeconomic characteristics, to map the relationship between effective property tax rates and homeowner characteristics. Thus, Table 4 is similar to Table 3 ; the difference is that the number of years of homeownership is not used as an explanatory variable 34 Approximately half of the homeowners in the survey have owned their home at least since the passage of Proposal A in 1994. 35 In our sample, the average number of years of homeownership for African Americans is signifi cantly less than for the general population (although homeownership rates for African Americans have increased in recent years). The insignifi cance of BLACK in the CONSECUTIVE YEARS SINCE A regression may be the result of the reduction in differences in homeownership rates across demographic groups in recent years, combined with capping the length of homeownership at 13 years. in Table 4 . 36 In Table 4 , we also introduce several categories of household income as explanatory variables. (The excluded category consists of homeowners with annual incomes below $20,000.)
The coeffi cients on the income indicator variables are negative, and are statistically signifi cant for the $20,000-$40,000 and the over-$70,000 income categories. These negative coeffi cients indicate that, holding other factors constant, effective property tax rates are lower for these income classes, when compared to those with incomes below $20,000. These results indicate that, all else equal, those with higher incomes have lower effective tax rates, although the relationship is nonlinear. Although we cannot be sure that the taxable value cap is the cause of the negative coeffi cient on income, these results are consistent with the idea that the taxable value cap may have caused the property tax to be more regressive, or less progressive, than it otherwise would have been.
In light of the estimates presented in Appendix C, we had expected a strong relationship between AGE and effective tax rates. However, columns (1) and (3) of Table  4 indicate that, although the coeffi cients on AGE are of the expected negative sign, they are not statistically signifi cant. To explore age-income effects further, we report additional estimates in columns (2) and (4) of Table 4 . In these columns, we report on regressions in which the three income categories are replaced by variables in which the three income-indicator variables are interacted with AGE. In these regressions, the coeffi cients on AGEx(20k<INCOME<40k) and AGEx(INCOME>70k) are negative and statistically signifi cant. This indicates that, all else equal, older homeowners in these income categories have lower effective tax rates, relative to younger homeowners in these income categories. Within these two income groups, the estimates indicate that a 63-year-old homeowner enjoys a reduction of about 11 percent in the effective property tax rate, compared with a 23-year-old homeowner. 37 These results reveal that within at least two income classes, AGE is a signifi cant determinant of effective tax rates. Taken together, these results provide evidence that older and middle-to high-income homeowners appear to have benefi ted most from the taxable value cap, at the expense of younger and low-income homeowners. 38 We also estimated a number of other alternative specifi cations, to examine the robustness of our fi ndings. As noted earlier, Michigan has a Homestead Property Tax Credit 36 Note that the regressions shown in Tables 3 and 4 embedded in its income tax code, and this serves to reduce the burden of property taxes for lower income households. To determine whether our core results are robust to an alternative defi nition of property tax burden that nets out this credit, we used survey data on household income, age, and the size of the property tax payment, along with detailed information from the Michigan Department of Treasury regarding the credit, to estimate the size of the credit for all those who qualifi ed. 39 We then created an "Adjusted Effective Property Tax Rate" by subtracting the property tax credit from the overall property tax payment, and then dividing by state equalized value. We then used this measure of tax burden to study the implications of the taxable value cap. These estimates (which are available from the authors upon request) are similar to those presented in this study.
Recall that 37 respondents were excluded from the analysis because they provided inconsistent information about age and homeownership. For example, a respondent may have indicated that he/she is 30 years of age, and that he/she had owned the home for 20 years. This person would therefore have become a homeowner at the age of 10, which seems highly unrealistic. However, it is conceivable that person has lived in the home for 20 years, and is now a joint title holder with an older parent of the property. In this case, the survey respondent may very well be receiving a tax benefi t, and omitting these observations might bias our results. To examine this issue, we ran a series of regressions in which these observations were included in the sample; the results are again consistent with our core estimates, but the size of the coeffi cient on CONSECU-TIVE YEARS SINCE A is roughly 30 percent larger. The regressions we present are thus the more conservative of the estimates.
In Michigan, 21 cities have an income tax, and this may affect the property tax burden for the residents of those cities. We therefore estimated regressions in which we included either (1) a variable that indicates whether city uses an income tax, or (2) a variable that measures actual income tax rates. 40 These regressions are again very similar to those presented, and the coeffi cients on the income tax variables are never statistically signifi cant.
We also estimated regressions in which the actual tax payment (instead of the EFFEC-TIVE TAX RATE variable) is used as the dependent variable. 41 These results indicate somewhat larger effects of CONSECUTIVE YEARS SINCE A and the age-income interaction variables than those presented in this article. Finally, we estimated a linear (as opposed to log-linear) specifi cation, and again those estimates are very similar to those presented. 39 In our sample, we estimate that 272 of 443 respondents qualify for the tax credit. The average value of the credit was $669. We subtracted this value from the reported property tax payment, and then divided this adjusted tax payment by state equalized value, to obtain the "Adjusted Effective Property Tax Rate." We recommend some caution in interpreting these results, however, since we are unable to verify whether a respondent actually claimed the Homestead Property Tax Credit. 40 Income taxes are levied in the following Michigan cities: Albion, Battle Creek, Big Rapids, Detroit, Flint, Grand Rapids, Grayling, Hamtramck, Highland Park, Hudson, Ionia, Jackson, Lansing, Lapeer, Muskegon, Muskegon Heights, Pontiac, Port Huron, Portland, Saginaw, Springfi eld, and Walker. However, no residents of Albion, Hamtramck, Highland Park, Hudson, Lapeer, Muskegon Heights, Pontiac, Portland, or Springfi eld are represented in our sample. 41 The value of the home is included as an explanatory variable on the right-hand side in these regressions.
VII. CONCLUSIONS
In this article, we evaluate the distributional consequences of the taxable value cap in the property tax in Michigan. We demonstrate the link between the taxable value cap and a substantial redistribution of property tax payments. We fi nd that the length of tenure in a home is negatively correlated with the homeowner's effective rate of property tax. Specifi cally, our estimates indicate that homeowners who have lived in their home since 1994 (or earlier) face an effective property tax rate that is about 19 percent less than the effective rate faced by new homebuyers, all else equal, and the effect increases to 23 percent in high growth areas. Thus, the taxable value cap leads to a redistribution of effective property tax payments, with lower tax payments for long-time residents, and higher tax payments for relative newcomers. We also fi nd that within the lower-middle and high income groups, older homeowners enjoy a tax benefi t over younger homeowners, on average. Our estimates indicate that, all else equal, a 63-year-old homeowner receives a tax saving of about 11 percent relative to a 23-year-old homeowner.
We also document a regressive relationship between income and effective tax rates: All else equal, middle-to high-income homeowners have lower effective property tax rates, relative to low-income homeowners. In fact, nearly all of the tax features of Proposal A were regressive. In addition to the taxable value cap, Proposal A reduced property taxes overall, and raised cigarette taxes. Also, when Proposal A was passed, voters were given a choice. Each of the two choices involved reductions in property taxes, but the two choices differed in the method of making up the lost tax revenue. Voters could have chosen higher income taxes, but they chose higher sales taxes instead.
Thus, on the revenue side, Proposal A was nearly uniformly regressive. On the expenditure side, however, Proposal A was undoubtedly progressive, in the sense that it provided disproportionate benefi ts to low-wealth school districts (Papke, 2005) . This combination of regressive taxes and progressive spending is not unique to Michigan. Many European countries fi nance large public expenditures that are favorable to lowand middle-income residents, partly by relying on the revenue-raising power of a regressive value-added tax.
Home values have fallen across Michigan over the past few years. As mentioned earlier, this has meant that some long-time homeowners have experienced increasing property taxes and falling home values at the same time. This has led to considerable controversy, and a number of legislative proposals have been put forth to deal with the issue. One proposal would prevent taxable values (and thus tax payments) from rising in the face of falling home values. This proposal, which has received some support in the state legislature, would preserve the horizontal inequities resulting from the taxable value cap.
Our analysis suggests that it might be better to consider repeal of the taxable value cap. Holding revenues constant, repeal of the taxable value cap would result in a broadening of the tax base, which would make it possible to raise the same amount of revenue with lower statutory tax rates. 42 Furthermore, repeal of the taxable value cap would avoid the potential distortions that could be created by future housing price increases. Haveman and Sexton (2008) recommend alternative property tax relief measures, such as circuit-breaker programs, partial exemptions on owner-occupied housing, and property tax deferral options. Each of these alternative tax-relief measures is already in place in Michigan, in one form or another. If the taxable value cap were to be removed, these other provisions of Michigan law, along with the Headlee tax-revenue growth limit, could provide adequate checks against excessive growth of property tax revenues. Finally, we acknowledge that our analysis offers a snapshot of effective tax rates at a single point in time. Although some of our regressions include age and income as explanatory variables, we do not claim that ours is a complete analysis of the life-cycle effects of property taxes. Economists have shown the value of tax-incidence analyses that trace the changes in tax burdens over the life cycle (Davies, St.-Hilaire, and Whalley, 1984; Fullerton and Rogers, 1993) . It would be interesting to embed our results in a life-cycle framework. 
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